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Fig. 1(above) The Byzantine Gold Coinagefrom A.D. 372—A.D. 1203.
Top row 1 to n Solidus of Constantine the Great (A.D. 307-337); Solidus
of Constans II, reverse showing his three sons (A.D. 641-668); Solidus of
Justinian II, bust of Christ (A.D. 685-695 and A.D. 705-711); Stamenon
nomisma of Nicephorus II (A.D. 963-969); Tetarteron nomisma ofJohn
I (A.D. 969-976). Bottom row 1 to r: Scyphate stamenon nomisma of
Constantine IX (A.D. 1042-1055); Base stamenon nomisma of Alexius I
(A.D. 1081-1118); Hyperperon of Alexius i; Aspron trachy of Alexius 1;
Hyperperon of Alexius III (A.D. 1195-1203) x1
Fig. 2 (right) The Byzantine Gold Coinage in the West. Top row Ito r:
Solidus of Maurice Tiberius struck at Carthage (A.D. 582-602); Solidus of
MauriceTiberiusstruckatRavenna; SolidusofConstansIIstruckatCarthage
(A.D. 641-668); Solidus of Constans II struck in Sicily. Bottom row 1 to r.
Solidus ofLeo III struck at Rome (A.D. 717-741); Base Solidus of Constantine
V struckatRome (A.D. 741-775); baseSolidus of MichaelIstruckin Sicily
(A.D. 811-813); Base semissis (1/2 solidus) of Michael III struck in Sicily
(A.D. 842-867) x1
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When the capital oftheRoman Empire was transferredfrom Rome to Constantinople in
330 A.D., a new `Rome' was created in the Eastern half oftheEmpire which was initially
to rival, and very soon eclipse, the original one. This city became the capital of onehalfof
a divided Empire, and as most of the Western half was gradually overrun and fell to
`barbariuns'from outside the Empire during the next 150 years, Constantinople became
the centre forthesurtrival of `classical' culture. The Byzantine Empire slowly changed, of
course, being affected by the emergence ofMedievalEurope to the Westand oflslam to
the East andSouth, but despitethepressuresfromthesetwopotentaenemies, the essential
culture ofearly Byzantium adhered to Roman traditions, particularly in art, architecture,
and all other applied arts, such as coinage.
The Byzantine Gold Coinage
	 same in the main mint of Constantinople until the reign of
The standard gold coin of the later Roman Empire was the Nicephorus 11 (963-969 A.D.) although the designs changed
solidus, first introduced by Constantine the Great in 312 A.D. and dramatically, with the introduction of other members of the
struck at 72 to the Roman pound (i.e. an individual weight of about imperial family on either obverse or reverse and, from the first reign
4.5 g). The shape and weight of this coin remained essentially the ofJustinian 11(685-695 A.D.), with a representation of Christ on
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the obverse.
During the reign of Nicephorus II the name of the solidus was
changed to stamenon nomisma and a new light-weight gold coin,
called the tetarteron nomisma was introduced. Gradually the
stamenon nomisma began to change its shape and become thinner
and larger. This is first discernible during the long reign of Basil II
(976 —1025 A.D.), and by the reign of Constantine IX (1042— 1055)
the coin had often become scyphate (concave) in shape.
The middle of the 11th century saw the complete collapse of the
Byzantine economy, and with it the monetary system. The colour
of the gold coins became progressively paler until the reign of
Alexius 1(1081-1118 A.D.), when a radical reform of the coinage
was carried out in 1092 A.D. and two new denominations
introduced, the hyperperon and the aspron trachy. These continued
to be struck in Constantinople until the reign of Alexius III
(1195 —1203 A.D.) which ended with the surrender of the city to the
besieging fourth crusade.
This outline of the history of Byzantine gold coins applies only
to the Eastern Empire with its capital at Constantinople. In the
declining years of the Western Empire the story is rather different
and is one of much earlier change and debasement as the Southern
part was overrun by the Arabs and the Northern part by the various
Germanic tribes.
The Gold Content of the Byzantine Coinage
The first significant change in the shape of the Byzantine solidus
took place at the mini of Carthage in the 7th century when the coins
became much smaller and thicker than those produced at the other
mints, but they remained essentially undebased until the fall of that
city to the Arabs in 695 A.D. In Italy, however, the solidi kept their
original shape and size but did become debased during the course
of the 7th and 8th centuries A.D. The debasement was complete
by the reign of ConstantineV (A.D. 741— 775) when most of the so-
called solidi consisted mainly of copper.
The attribution of the coins struck in Italy at this period to the
different mints is, in some cases, far from certain and not all
numismatists are in agreement on their classifications. Indeed, it
is possible that a study of gold composition may help in the
arrangement of the coins in this period, as it seems clear from the
available results that the different mints in Italy were not always
working to exactly the same standards of fineness. A simplified
debasement graph for the final years of the Byzantine gold coinage
in Italy is shown in Figure 3(1).
Only in Sicily did Byzantine control in the Western
Mediterranean persist into the 9th century, and here there was a
stable, if debased, coinage throughout the 8th century. The
composition of the solidi for this period was about 80 per cent fine,
as can be seen from a debasement curve for the mint of Syracuse
(Figure 4) (1, 2).
Unlike the gold coinage of the Western Empire, the composition
of that in the East attracted the attention of numismatists many
years ago. The reason was a desire to untie the knots of the economic
history of the later Byzantine Empire, and, to that end, several
scholars obtained analyses of the later Byzantine gold. Most notable
among these were Brunetti (3), Grierson (4, 5, 6) and Hendy (7) by
using specific gravity analysis, and Morrisson (8) using the proton
activation and X-ray fluorescence analyses of Poirier (9). All these
results have been unanimous in showing that the coinage at
Constantinople maintained a consistent fineness from the time that
the solidus was first introduced in 312 A.D. until the reign of
Michael IV (1034-1041 A.D.). From then the decline was
continuous and rapid, so that by the beginning of the reign of
Alexius I in 1081, the composition had fallen to a low point of about
30 per cent of gold. This is shown in graphic detail by plotting the
available specific gravity results on a debasement graph (Figure 5).
In the early part of this graph some fluctuation is apparent from
reign to reign, but this is due to the fact that the coins have been
arranged in descending order of fineness within each reign, unless
there are numismatic/historical reasons for doing otherwise. Hence,
the fluctuations within each reign are real, but those from reign to
reign are only apparent.
The reform of Alexius in 1092 A.D. introduced two new coins:
the hyperperon, which was then struck for a century at a fineness of
80-85 per cent and which Hendy has suggested was intended to
be 20.5 carats (85.4 per cent), and the aspron trachy which was
initially struck at a fineness of about 30 per cent. Unlike the
hyperperon, however, the aspron trachy gradually declined in
fineness to about 20 percent gold by the reign of Isaac 11(1185-1195
A.D.). During the next eight years the gold content of the aspron
trachy fell away to zero.
This overall picture of the fineness of the later Byzantine gold as
revealed by specific gravity analyses and shown in Figure 5 has been
amply confirmed by Poirier, whose plot of proton activation results
is essentially identical (10). These results, taken as a whole, are of
fundamental importance for the study of the economic history of
the later Byzantine Empire, but they have an additional_ importance
for the historian of technology when studying the composition of
the contemporary Byzantine jewellery.
The Study of Byzantine Jewellery
Coins are almost invariably amenable to close dating because they
are usually inscribed with the name of a known ruler. This sets them
apart from most other relics of antiquity and makes them prime
evidence for the dating of other objects with which they are found.
The finding of a treasure of gold or silver from antiquity is an exciting
enough event, but if it includes coins the archaeologists are
particularly delighted. Apart from coins, the only other objects from
antiquity which can be closely dated are those associated with
known individuals or with buildings or events of known date, such
as battles or shipwrecks. For the rest, art historians rely on a process
of typological dating by which they build up, by association with
objects which can be dated, a stylistic sequence of, for instance,
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Fig.6 The EmperorJustinianI (A.D. 527-565) and
his court on a mosaic in the church of San Vitale in
Ravenna. Note the emperor's crown and the various
types of brooches fastening the cloaks
brooches, into which future finds can be
fitted.
As far as Byzantine jewellery is concerned
the stylistic sequences have partly been
built up with the help of illustrations of
people wearing jewellery. These
illustrations include manuscripts, sculpture
in stone, metal, ivory and mosaics and they
can often be dated fairly closely, a good
example being the mosaic of the Emperor
Justinian (527-565 A.D.) with his court in
the Church of San Vitale in Ravenna
(Figure 6). Here Justinian wears an
elaborate jewelled crown with pendants
and a jewelled brooch to hold his cloak
while his attendants wear gold crossbow
brooches to hold theirs. The building was
erected in the period c. 530— 548 and this
gives us one fixed point for the wearing of
the types of jewellery illustrated in the
various mosaics. However, some styles did
not change over long periods of time, and
gold crossbow brooches for fastening cloaks
have a long history with illustrations of
them on sculpture being relatively
common.
Another example of a brooch similar to
that worn by Justinian is on a bronze
steelyard weight in the British Museum in
the shape of the bust of a bearded man,
thought to be the emperor Phocas who
reigned in the period 602 —610 (Figure 7)
(11). Sculpture in metal also provides many
illustrations of jewellery on the coins of the
period, but more detail can be seen on the
scenes embossed on many silver dishes in
the early Byzantine period. These are
particularly important as they are often
closely dateable by means of control stamps
or imperial hallmarks applied to the
Fig. 7 Bronze steelyard weight, thought to represent
the Emperor Phocas (A.D. 602-610). Note the large
brooch with pendants used to fasten the cloak
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Fig. 8 Large silver dish known as the missorium of Theoc
388. Note the jewelled diadems and brooches
underside of the dish to guarantee the quality and/or mass of silver
used. A good example of one of these bowls is the so-called
missorium of Theodosius which was made to celebrate the
decennalia of the emperor in A.D. 388 (Figure 8). The enthroned
emperoris flanked by Valentinian I1 and Arcadius, all three of them
wearing elaborate brooches, holding their cloaks, and jewelled
diadems, while another figure wears a crossbow brooch. Each of the
attendant imperial bodyguard weas a maniakion around his neck
as a badge of office. Although not clear on the missorium, these
badges of office seem to have often consisted of gold coins set into
gold neck rings (12).
Unfortunately there are no intrinsic ways by which scientists can
date metals which are analogous to the carbon-14 dating of organic
materials or the thermoluminescence dating of ceramics. For both
these materials the process of death (of the animal or plant from
which the organic material was derived) on the one hand, or
manufacture (i.e. the firing of the clay) on the other, starts anatomic
clock ticking away from which it is now possible to `tell the time
The two dating processes are, in fact, very different, but sadly neither
of them can be applied to metals. Nevertheless, art historians can
occasionally derive some benefit from analysis of the alloy of which
an antiquity is made, as this is sometimes characteristic of the period
in which it was used. Very close dating can never be achieved by
analysis, but a knowledge of the composition of the alloy is very
important for authenticity studies on objects whose origins are
doubtful. A good example of the use of alloy composition for dating
has been a study of the alloy of the four great gilded `bronze' horses
on the facade of St. Mark's Cathedral in Venice (13). Over the years
there has been much argument about whether these are Greek,
Roman or Byzantine in date, but analysis has shown that the horses
are cast in essentially pure copper and the only parallels of known
date for gilded copper statues are from the Roman imperial period.
Hence a Greek origin can be ruled out on the grounds oftechnology.
When applying analysis to the dating ofgold jewellery it has been
postulated that a comparison of the composition of the jewellery
with that of the local gold coinage might be relevant as one possible
source of gold for jewellery manufacture would be gold coins (14,
15). This hypothesis is not easy to demonstrate as so very few
jewellers workshops have been found from antiquity, although a
few graves are known from the Dark Ages in Europe which can be
attributed to goldsmiths on account of the tools which they contain.
However, the use of Byzantine coins as a source of jewellery metal
outside the Empire is well attested in Sweden in the 5th and 6th
centuries A.D. (16). This was a period when the Byzantine armies
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employed barbarians as mercenary soldiers and these mercenaries
appear to have been paid in gold at the end of their term of service.
Sweden was clearly one source ofmercenaries at this period and large
numbers of Byzantine gold solidi from these two centuries have
been found there. Consequently these two centuries were a `golden
age' in Sweden and the large quantity of locally-made gold jewellery
which is known correlates with the finding of the hoards of solidi.
Indeed, leveral hoards of jewellery also contain solidi, proving, if
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more proof is needed, the connection between the two.
Ofcourse, the fact that Byzantine gold coins were used as a source
of jewellery alloy outside the Empire in the 5th and 6th centuries
does not mean that they were similarly used inside the Empire, or
that the practice continued into later centuries. However, it is
reasonable to suggest that the composition of gold jewellery might
well reflect the composition of the contemporary coinage.
The Analysis of Byzantine jewellery
In order to test this theory a number of pieces of Byzantine
jewellery has been analysed by X- ray fluorescence analysis, afterfirst
gently abrading a small area of the surface of the gold with fine
carborundum paper in an inconspicuous position on the back or
side of the object. This removes any surface contamination or any
surface enriched layer and exposes for analysis a metal surface which
can be assumed to be characteristic of the object as a whole. The
experimental technique follows that described by Cowell (17).
Particular care was taken to carry out the analysis on an area of surface
which was well away from any soldered joints from which solder
might have run over the adjacent surface of the gold. The results are
given in Table I.
None of these pieces of jewellery can be dated by association with
historical people or events and so all the dates given are those derived
from stylistic considerations. Based on these considerations, the
objects have been arranged in the table in date order, and it is
immediately clear that most of the jewellery contains in excess of 84
per cent of gold, and that this high gold content was still in use in
the 12th and 13th centuries. Alloys containing about 91 or 92 per
cent of gold are most common, but the data are not sufficiently
accurate to suggest that the jewellers were aiming at a 22 carat alloy
(i.e. 91.7 per cent gold) for most of their work, but this is not
impossible. When the solidus was introduced as a coin in the 4th
century it was specified to be made of pure gold and to weigh 24
carats. This late Roman and Byzantine weight, which was based on
the weight of the seed of the carob tree, gradually became a measure
of fineness as the alloying elements added to gold were also
measured in carats.
Whether the jewellers were aiming to use a standard alloy of 2 2
carats, however, or whether they merely added a few per cent of silver
and copper at random to harden the gold and make it more useful
as ajewellery alloy cannot be ascertained from the analyses presented
here, but one thing is certain, the jewellery is more base than the
solidi minted at Constantinople in the period before 1000 A.D.
Fig. 9 Gold bracelet embossed with a bust of the
Virgin. c. A.D. 600. No. 4 in the table
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region of 96.4 per cent (18). This probably
represents the maximum level of purity
which could easily be achieved at that
period, and hence to produce a jewellery
alloy of 22 carats the goldsmith would only
have to add just over 1 carat of base metals
(silver and copper).
One other fact is clear from the table of
results and that is that there is a number of
analyses showing around 80 per cent gold
which all relate to objects made between
the 10th and 12th centuries A.D. This
composition corresponds, within the limits
of experimental error, with the composition
of the hyperperon, which was first struck
after the reform of the coinage in 1092 A.D.
It maintained a fineness of 80-85 per cent
over 100 years.
Conclusions
The analyses reported in this paper have
shown that up to about 1000 A.D. gold
alloys for jewellery are slightly less fine than
the contemporary gold coinage, but that in
the 11th to 13th centuries some jewellery
was made in an alloy which is more fine
than the contemporary coinage. A few
objects in the later period, however, do
seem to correspond more or less exactly with
the composition of the hyperperon in the
12th century.
Unfortunately only one of the objects
analysed probably belongs to the period of
great debasement in the 11th century and
so it is not possible to know, whether gold
jewellery at this time followed the gold
coinage as it became less and less fine.
Fig 16 Jewellery of the 6th and 7th centuries A.D. Top row: Nos. 2 and 7 in the table. Bottom row: Nos. 5,
6 and 12 in the table
Thus, if the jewellers did use solidi as a source of gold, theyadded
some silver and copper during the process of melting down.
Although the solidus was supposed to be made of pure gold it
did, in fact, contain some alloying elements and it has been shown
that in the 8th and 9th centuries its average gold content was in the
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Fig. 12 (above) Crosses of the 12th century A.D. Nos. 20 and 21 in the table
Fig.11(left) Pendant reliquary cross decorated with doisonne enamel. Late 10th
century A.D. No. 18 in the table
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